Introduction
============

Wennberg and others have documented large regional variations in how medical care is provided[@b1-rmhp-2-091] and Schoen and others reported large regional differences in health outcomes across various regions in the United States.[@b2-rmhp-2-091] In attempting to improve the quality and consistency of care provided across the United States, health service researchers have developed numerous process and outcome measures to permit comparisons across geographic regions and encourage quality improvement. Many of these indicators focus on the care provided by individual hospitals or physicians but relatively few of them focus on the care that occurs in the transition from inpatient to outpatient care or focus on patients with multiple chronic conditions. These individuals often require the care of multiple providers, and therefore, the ability of the community to coordinate care becomes important. These measures will be useful to evaluate the impact of community-based initiatives such as the "medical home".

Indicators that measure the outcomes of care, especially those involving patients with multiple chronic conditions, have been especially challenging to develop. The creation of pay-for-performance programs has increased the importance of identifying appropriate indicators since a majority of health care encounters involve people with multiple chronic conditions. So far, the majority of the indicators used in the pay for performance programs have been process, not outcome, indicators. However, some evaluations suggest that some of these process measures do not always correlate with desired outcomes in pay for performance programs.[@b3-rmhp-2-091] Challenges in developing outcome measures include adequately correcting for the presence and severity of patient illness, co-morbidities as well as determining accountability among multiple clinicians caring for the patient.

In this report, we use Medicare data to examine three quality indicators that could be used to study regional variations in care. The first indicator is hospital admissions for ambulatory care-sensitive conditions (ACSC), defined as conditions which, when appropriately managed in the community, do not usually require a hospital admission. The second is 30-day inpatient readmissions, or a repeat hospitalization within one month of discharge. The third monitors the care for patients with three common chronic conditions: congestive heart failure (CHF), diabetes, and chronic obstructive pulmonary disease (COPD). Patients with chronic conditions such as these typically have multiple co-morbidities and providers and there is some evidence to suggest that the addition of specialty care can help promote better outcomes.[@b4-rmhp-2-091]--[@b7-rmhp-2-091]

This paper uses these indicators to examine the regional variation in health outcomes across the 306 Dartmouth hospital referral regions (HRR). We also examine the level of correlation across the indicators to determine whether regions that score high on one indicator also score high on the other indicators. Based upon these findings we make specific recommendations on how the care for individuals with multiple chronic conditions and for people undergoing transitions could be improved.

Methods
=======

We used data from the Medicare 5% nationally random sample for 2004. The data base is a nationally representative random sample of all Medicare beneficiaries. Data were drawn from the Centers for Medicare & Medicaid Services' Standard Analytic Files (SAF). The SAF enrollment file contains demographic information on each Medicare beneficiary and the beneficiary's associated claims files including expenditures, utilization, and diagnostic information at the individual beneficiary level for all Medicare covered services. To be included in the analysis, Medicare beneficiaries had to be aged 65 years or older, living in the United States and have both Medicare Part A and Part B fee-for-service coverage. Medicare beneficiaries enrolled in managed care, living outside of the US, or who did not have both Part A and B coverage were excluded because encounter data on these individuals were incomplete.

Hospitals were grouped into the 306 HRRs. These areas were developed by researchers at Dartmouth to represent regional health care markets for tertiary medical care. Each HRR contains at least one hospital that performed major cardiovascular procedures and neurosurgery. A HRR is defined by a collection of zip codes.[@b8-rmhp-2-091] Medicare Part A and B spending is adjusted for cost of living differences across the HRRs using metropolitan statistical area wage index values provided by CMS.[@b9-rmhp-2-091]

The Agency of Healthcare Research and Quality (AHRQ) created quality indicators to identify ACSC under the auspices of its Quality Indicators project. ACSC conditions are defined in SAS software (SAS Institute, Cary, NC, USA) using the Prevention Quality Indicator specifications, but essentially are conditions, which when managed appropriately on an outpatient basis, typically do not require hospitalization.[@b10-rmhp-2-091] The definitions and uses of ACSC conditions have evolved considerably since first developed by Bindman and his colleagues at UCSF.[@b11-rmhp-2-091],[@b12-rmhp-2-091] Admissions for ACSC conditions have been used as a measure of access to, and quality of, care in the community.[@b2-rmhp-2-091] Using Medicare data we calculated three different ACSC measures: (1) rates of ACSC discharges for Medicare beneficiaries; (2) Medicare expenditures for ACSC discharges for Medicare beneficiaries; and (3) Medicare expenditures for ACSC discharges as a percent of total Medicare expenditures.

Hospital readmission rates are often used as an indicator of both inpatient quality of care and access to appropriate follow-up care in the community.[@b2-rmhp-2-091],[@b13-rmhp-2-091] We chose to present 30-day readmission rates although we also examined shorter and longer readmission rates. Thirty days was selected because it allows sufficient time for an adverse outcome associated with the initial indication for hospitalization to manifest, while concomitantly attempting to minimize the number of admissions due to other health issues. It is, however, recognized that some readmissions within 30 days will not be related to the initial hospitalization. We report two measures of readmissions: (1) hospital readmission rates within 30 days per 100 Medicare beneficiaries and (2) percent of total Medicare hospital expenditures associated with readmissions within 30 days.

We also examined the cost and outcomes of Medicare beneficiaries with three chronic diseases: CHF, diabetes, and COPD. These three conditions were chosen because they are included in the Medicare chronic care demonstrations, they are common in the Medicare population, and because most Medicare beneficiaries with these conditions also have other co-morbidities.[@b14-rmhp-2-091] Specifically, we examined: (1) selected national quality forum indicators for each condition which constitute appropriate care, specifically those recommended in the Health Plan Employer Data and Information Set (HEDIS) standards from the National Committee for Quality Assurance (NCQA), and (2) total Medicare Part A and Part B reimbursements for beneficiaries with one or more of these conditions.[@b15-rmhp-2-091]

Finally, we examined the correlation of the multiple indicators across the HRRs. The null hypothesis is that the score on one indicator will be uncorrelated with the scores on other indicators, ie, that there are no system-wide effects that result in a particular HRR having consistently good or consistently bad care across multiple indicators.

Results
=======

In 2004, there were 1,577,380 Medicare beneficiaries in the national 5% sample that met the enrollment qualifications. These beneficiaries had 537,136 hospital discharges and the mean Medicare (Parts A and B) per capita expenditure was \$6085.

In 2004, 12.6% of Medicare hospital spending involved ACSC conditions. Reducing the number of ACSC admissions would result in considerable savings to the Medicare program and improve health outcomes. There is significant regional variation across the 306 HRRs suggesting opportunity for improvement in certain HRRs. [Table 1](#t1-rmhp-2-091){ref-type="table"} presents the 10th, 50th, and 90th percentile values for the HRRs as well as the mean value. For example, the number of ACSC admissions per 1,000 Medicare beneficiaries in the 90th percentile is over twice the number in the 10th percentile (85 vs 42). In addition, Medicare spending on ACSC admissions per beneficiary in the HRR was more than twice as high in the 90th percentile than in the 10th percentile, suggesting the savings potential in certain HRRs with better care coordination.

In 2004, 9.2% of total Medicare hospital spending was attributable to readmissions within 30 days ([Table 2](#t2-rmhp-2-091){ref-type="table"}). There were 2.4 readmissions per 100 Medicare beneficiaries. Reducing the number of readmissions would also result in considerable savings to the Medicare program, as well as improved health outcomes. Medicare beneficiaries located in the HRRs at the 90th percentile were more than twice as likely to be readmitted to a hospital as were beneficiaries located in the 10th percentile. On average, 18% of the Medicare beneficiaries who were discharged from an acute care hospital were readmitted within 30 days. The percent of hospitalized Medicare beneficiaries readmitted to the hospital following discharge varied across the HRR regions, from 14% in the 10th percentile to 22% in the 90th percentile. HRRs with high rates of readmissions also spent the largest portion of the Medicare hospital spending on readmissions within 30 days.

We also examined Medicare beneficiaries with three chronic conditions: CHF, COPD, and diabetes. Expenditures for Medicare beneficiaries with at least one of these chronic conditions accounted for 64.1% of Medicare spending in 2004. It must be noted that many of these Medicare beneficiaries had acute and chronic conditions in addition to these three chronic conditions and spending for all of their care is included in the 64.1% figure. In [Table 3](#t3-rmhp-2-091){ref-type="table"}, we present the results for beneficiaries with all three chronic conditions in 2004. We also examined the results for beneficiaries with two of the diseases and for those who had only one of the chronic conditions. The distributions across the 306 HRRs were generally similar for those with only one or two of the diseases and are not presented here.

For patients with CHF, COPD, and diabetes, there were little differences across the 306 HRRs with respect to provider follow-up. Almost 90% of Medicare beneficiaries with all three chronic conditions received a follow-up visit within four weeks of hospital discharge and there was little variation between the 10th and 90th percentiles. In addition, almost 90% of Medicare beneficiaries with all three chronic conditions saw a clinician every six months and there was minimal geographic variation in this rate between the 10th and 90th percentiles.

Much greater geographic variation occurred in the percentage of Medicare beneficiaries receiving certain tests. For most of these tests, Medicare beneficiaries in the 90th percentile were nearly twice as likely to have received the appropriate care as beneficiaries in the 10th percentile. This suggests considerable opportunity for increasing the level of appropriate test ordering in some HRRs. [Table 3](#t3-rmhp-2-091){ref-type="table"} also illustrates the variation in annual Medicare Part A and B per capita spending for beneficiaries with all three chronic conditions. The expenses for Medicare beneficiaries in the 10th percentile were, on average, less than half those for beneficiaries in the 90th percentile.

We examined the correlation in the indicators across the HRRs to determine whether low performing HRRs on one indicator also performed poorly on other indicators. [Table 4](#t4-rmhp-2-091){ref-type="table"} shows relatively low correlation for most indicators, indicating that HRRs that score poorly on one indicator do not necessarily score poorly on another. Only a few indicators had simple correlations higher than 0.4. The major exceptions were cholesterol screening, glycosylated hemoglobin (HbA~1c~) testing, and nephrology testing, which were all highly correlated. Because these three tests are often performed as a battery of tests, the correlation is not surprising. We accept the null hypothesis that performances across the indicators are uncorrelated and that there is not a consistent pattern across the HRRs in terms of overall performance.

Discussion
==========

It is well established that there are significant regional differences in the quality of care provided in the United States. ACSC admission rates identify regions where there are admissions that probably could have been prevented through improved inpatient/outpatient coordination and management. Readmission rates within 30 days suggest a failed transition from the inpatient setting to the outpatient setting, hence resulting in a repeat admission with higher associated costs. Finally, the measures focused on adherence to appropriate testing and follow-up for beneficiaries with CHF, COPD, or diabetes suggest that patients with multiple chronic conditions are experiencing difficulties obtaining appropriate care in certain areas. In combination, these indicators suggest that regions need to improve their care for people undergoing transitions and for people with multiple chronic conditions.

Most of these indicators show significant levels of regional variation. Only in the areas of "follow-up within four weeks of discharge" and "seeing a physician within six months" was there very little clinically significant difference from the best to the worse performers, as performance was universally good.

Surprisingly, there was little correlation across the high and low performing HRRs for most indicators. This suggests that performance on one indicator does not necessarily translate to performance on other indicators. The reasons for this lack of consistency probably varies at the regional level, but likely includes: insufficient clinical decision support, inadequate staffing levels, the absence of integrated and coordinated care teams, as well as population differences.

Decision support should improve as the application of health information technology (IT) expands in response to the federal stimulus bill.[@b16-rmhp-2-091] Proliferation of electronic medical record systems will improve access to patient information between and within institutions, prevent redundant testing, and flag a provider when a patient might be due for a particular evidence-based screening test. This would likely be most effective if the IT systems were coordinated at the regional level.

Developing coordinated and integrated care teams, and tailoring staffing adjustments to this objective, would be helpful in designing teams that focus on using evidence-based practices for managing individuals with multiple chronic illnesses, rather than focusing on isolated disease conditions. These systems would better enable hospital discharges to be more carefully coordinated with outpatient care teams. Closer outpatient management for blood pressure, diabetes, breathing status, fluid management, among other clinical measures, with the assistance of a multidisciplinary care team, would help to decrease unnecessary hospital admissions. In aggregate, these teams would likely help mitigate the discrepancy in performance in regions across a number of indicators.

Establishing care coordination models is complicated by the complex web of providers and services that those with multiple chronic conditions seek. One in every four Americans of all ages has multiple chronic conditions and these individuals typically see multiple providers during the year.[@b17-rmhp-2-091],[@b18-rmhp-2-091] Among the Medicare population, 23% of the beneficiaries have five or more chronic conditions and they incur 68% of all Medicare expenditures. These beneficiaries also see an average of 13 physicians and fill 50 different prescriptions during the year.[@b14-rmhp-2-091] Coordinating care with multiple specialists can be quite difficult for a single provider, especially considering the constant medication and clinical status adjustments. Thus, more active care coordination programs, especially for high risk patients, would be very beneficial. One proposal is to establish a "medical home" for the Medicare beneficiary. The "medical home" is most likely to have the greatest impact on beneficiaries with multiple chronic conditions since their cost is often the highest and their quality of care often the lowest. This issue is more salient when considering that this population is also much more likely to experience hospital admissions and then repeat admissions secondary to chronic conditions. To provide the highest level of care across the continuum, these transitions from inpatient to outpatient care require systems that promote careful communication and collaboration among providers.

In addition to focusing on the care teams themselves, innovative care coordination models could focus on community-based approaches rather than hospital or local approaches. Adjusting the locus of responsibility and accountability would serve to create shared objectives and disincentivize isolated silos of care with less regard for integrated and patient-focused outcomes. Community approaches to reduce readmission rates and promote high quality care would likely be more effective than those practiced by hospitals or clinicians acting alone. This is especially true in a fee-for-service environment, where most of health care is delivered in the United States.

One possible approach is for all hospitals in the area to be involved in decreasing inappropriate readmissions by providing better care when patients are in the hospital as well as more effective integration into outpatient care. Increasingly, hospitalists care for inpatients, rather than the patient's usual outpatient physician. The benefit of this practice is increased focus and experience with inpatient medicine and better opportunity for active involvement in patient care issues during a typical day. The limitation is that this automatically increases transfers of care and creates opportunities for incomplete communication. This is further hampered by insufficient access to electronic medical records. Funding incentives are not often aligned for reducing readmissions; hospitalist funding rather is typically related to number of admissions per bed, which provides incentives for early discharges. All of these factors therefore increase the likelihood of poor transition back to the community health care setting.

Even with the implementation of structural changes necessary for sustaining a high quality system, motivating behavioral change among providers to maximize performance could still remain a challenge. The introduction of financial incentives could be a powerful tool employed to assist in this goal, in the form of a regional pay-for-performance program. As one example of how a regional program might be structured, communities with high readmission and/or ACSC rates or with poor rates of chronic condition compliance could be encouraged to generate community-level responses to the problem with pay for performance incentives. A regional pay for performance system could be implemented in many forms, most likely with phased-in objectives. Initially, the goal might be for all HRRs below the 50th percentile to reach the 50th percentile, and ultimately the original 10th percentile mark. All providers in the community exceeding the 50% benchmark would receive bonus payments in the following year while providers in poorly performing communities would not. The result would be a financial incentive for all providers to collaborate to create systems to improve care and reduce early re-admissions.

There are numerous obstacles to regional approaches, including difficulty in: 1) determining regional boundaries and a locus of responsibility, 2) achieving clinician and hospital buy-in, 3) aligning incentives to encourage participation, 4) providing financial assistance to overcome start-up costs, and 5) maintaining focus on the patient. Another problem is that any "unfunded mandate" might risk endangering the financial solvency of many providers.

A common denominator among potential solutions is that improved communication and collaboration among providers and institutions is needed. Care coordination might improve the facility of patient transfer from the inpatient to the outpatient communities, especially for high-risk patients with multiple chronic illnesses. Financial incentives may be needed to change the "silo" approach to medical care. Whichever approach is pursued, it must be clearly recognized that the variation in quality of care strongly suggests that much could be done to reduce costs while improving patient-centered care. Utilization of regional quality benchmarks, such as those described herein, would be one approach to establish and follow improvement. Patients with multiple chronic conditions are often cared for by several clinicians, and in the fee for service environment, innovative and effective approaches to coordinating this care must be sought.
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###### 

Ambulatory care-sensitive conditions (ACSC) rates and expenditures

                                                    HRR percentile                  
  ------------------------------------------------- ---------------- ------ ------- -------
  ACSC rate (Per 1,000 Medicare beneficiaries)      65               42     63      85
  ACSC expenditures (Per Medicare beneficiary)      \$39             \$24   \$38    \$53
  Medicare hospital payments attributable to ACSC   12.6%            9.9%   12.5%   15.4%

**Abbreviation:** HRR, Dartmouth hospital referral regions.

###### 

Readmission rates and associated expenditures for Medicare beneficiaries

                                                                                     HRR percentile                 
  ---------------------------------------------------------------------------------- ---------------- ------ ------ -------
  Readmission rate (per 100 Medicare beneficiaries)                                  2.4              1.5    2.4    3.4
  Hospitalized Medicare beneficiaries readmitted within 30 days                      18%              14%    18%    22%
  Total Medicare hospital expenditures associated with readmissions within 30 days   9.2%             6.4%   9.2%   12.1%

**Abbreviation:** HRR, Dartmouth hospital referral regions.

###### 

Medicare beneficiary testing associated with congestive heart failure (CHF), Chronic obstructive pulmonary disease (COPD), and diabetes

                                                                   HRR percentile                         
  ---------------------------------------------------------------- ---------------- ---------- ---------- ----------
  Follow up physician visit within four weeks of hospitalization   88.7%            84.6%      88.8%      91.8%
  Physician visit every six months                                 87.8%            83.3%      88.2%      91.8%
  Cholesterol test                                                 36.4%            18.0%      35.7%      54.1%
  Flu shot                                                         25.0%            16.0%      24.7%      35.3%
  Eye exam                                                         39.6%            29.2%      39.4%      50.0%
  HbA~1C~ test                                                     45.3%            30.7%      44.8%      57.8%
  Nephrology test                                                  36.4%            24.4%      36.3%      47.5%
  Mean Medicare part A and B payment per beneficiary               \$35,437         \$24,669   \$33,106   \$50,315

**Abbreviations:** HbA~1C~, glycosylated hemoglobin; HRR, Dartmouth hospital referral regions.

###### 

Correlation across quality indicators for Medicare beneficiaries

                        ACSC rate   Readmit rate   Four-week follow up   Six-month follow up   Cholesterol test   Flu shot   Eye exam   HbA~1C~ test   Nephrology test
  --------------------- ----------- -------------- --------------------- --------------------- ------------------ ---------- ---------- -------------- -----------------
  ACSC rate             1.0                                                                                                                            
  Readmit rate          0.50        1.0                                                                                                                
  Four-week follow up   −0.03       0.20           1.0                                                                                                 
  Six-month follow up   0.06        0.16           0.51                  1.0                                                                           
  Cholesterol test      0.04        0.17           0.27                  0.2                   1.0                                                     
  Flu shot              −0.18       −0.39          0.04                  0.11                  −0.07              1.0                                  
  Eye exam              −0.07       −0.03          0.20                  0.33                  0.20               −0.03      1.0                       
  HbA~1C~ test          0.16        0.24           0.24                  0.24                  0.91               −0.06      0.08       1.0            
  Nephrology test       −0.003      0.123          0.30                  0.38                  0.86               0.01       0.24       0.81           1.0

**Abbreviations:** ACSC, ambulatory care-sensitive conditions; HbA~1C~, glycosylated hemoglobin.
